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CRYPTOCOCCOSIS WITH CUTANEOUS MANIFESTATIONS
FOUR CASES WITH A REVIEW OF PUBLISHED REPORTS*
MORRIS MOORE, PH.D.
The incidence of cutaneous cryptococcosis is generally considered to be low.
The 1950 review of Cawley, Grekin and Curtis (1) cites 11 cases from the litera-
ture and two additional cases to total 13. Since this publication, there have been
reports of other patients with this skin manifestation. The list is still meager as
compared with the total number of cases of cryptococcosis.
There are perhaps several explanations for this small number of cases. In the
first place, there has been a tendency in the western hemisphere to differentiate
European blastomycosis or Busse-Buschke disease as a separate entity. There is
some justification for such a procedure since most of the lesions reported as of the
Busse-Buschke type have proven to be caused by organisms other than Crypto-
coccus neoformans as originally described by Busse (2). However, a certain
number of patients have been afflicted with C. neoforinans but only a few have
been included in the reviews of literature. The organism is no different from that
causing cryptococcosis in the western hemisphere. In the second place, many
North American writers neglect to read cases reported in many foreign languages
such as Spanish, Portuguese, Swedish and even German and French. As a
result, several South American cases as well as others from European countries
have been overlooked. Thirdly, it is possible that some cases have not been
reported and this may explain the paucity of cases.
This paper was written, therefore, in an attempt to list all known instances of
the disease and to report four cases from St. Louis. The literature has been
thoroughly reviewed but no doubt some cases have been overlooked, particularly
in journals not accessible to us.
REPORT OF CASES
Methods for the diagnosis of cryptococcosis both from the laboratory, myco-
logic and histopathologic, and from the clinical standpoints have already been
well established in numerous publications including several books on mycology.
To state these criteria, therefore, would be needless repetition. Suffice it to say
that smears, cultures, examination of tissue and a correlation of the clinical
features were utilized either completely or in part to establish the diagnosis of
cryptococcosis in the four cases presented here.
Case 1. C.B., a 57 year old white man was admitted to the Cochran General Hospital of
the Veteran's Administration, St. Louis, May 22, 1953 with a severe, widespread dermatitis.
The condition had begun a year ago when he developed a generalized itching and flushing
* From the Division of Dermatology, Department of Medicine, School of Medicine,
Washington University, the Barnard Free Skin and Cancer Hospital, the Barnes Hospital
and the John J. Cochran General Hospital, Veterans Administration, St. Louis, Missouri.
Received for publication July 16, 1956.
159
160 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
following several injections of poison ivy extract. IEEe was treated by several physicians with
special baths, ointments, cortisone and ACTH.
History. He had had the usual childhood diseases. There was no family history of chronic
skin disease. He had had a chronic congh for many years and expectorated small amounts
of whitish sputum in the morning. He believed he had had tuberculosis 30 years previously
but this had not been confirmed.
Physical examination. Examination revealed a seriously ill white man with a severe,
weeping, scaling, inflamed widespread dermatitis. The temperature was 99.5° F., pulse 88,
blood pressure 130/70. The heart and lungs were normal except for scattered wheezing and
rhonchi. The eye, ear, nose and throat examination was within normal limits. The abdomen
was somewhat distended. Palpation was not satisfactory due to the tenderness of the over-
lying skin.
Laboratory examination. The laboratory examination revealed no abnormalities.
Course in hospital. The patient was given cortisone, 400 mgm. the first day, 300 mgm. the
second day, 200 mgm. the third day and then 100 mgm. daily. Because of the infection he
was also given terramycin. He responded well to treatment. On July 11, 1953 he developed
multiple ulcers and abscesses on the right ankle from which was isolated a ehloromycetin-
sensitive streptococcus. These lesions were healed with this antibiotic. His generalized erup-
tion became worse in spite of continued topical hydrocortisone. He was then given 100 mgm.
cortisone daily and the dermatitis was remittent to June 25, 1954 when he developed a tem-
perature of 104° F. The blood culture was positive for a streptococcus and a paracoliform or-
ganism. After six days of treatment with terramycin and streptomycin he developed nausea
and vomiting which was difficult to control and all medication was stopped. On July 5, 1954
he developed a right sided hemiparesis with slurred speech, difficulty in moving the right
hand and swallowing. These sympoms disappeared by the seventh day without specific
therapy. Cortisone in a dosage of 100 mgm. daily was instituted and the patient continued
to do well. On July 27, 1954 the ulcerated lesion over the right pectoral muscle which had
been present for about three months was excised and the wound healed without difficulty.
Biopsy of the skin lesion showed cryptococci diagnosed as Cryptococcus neoformans (Fig. 2:
A and B). On September 9, 1954 the patient went home. His therapy at home consisted of
cortisone, 75 mgm. daily, Amphojel between meals, potassium chloride, 4 gm. daily and
salt restriction.
A letter received from his wife stated that on October 22, 1954 the patient died at home
after vomiting for three days. An autopsy was not performed.
Case 2. E.J.L., a 57 year old white man, a mechanic, entered Barnes Hospital on February
8, 1955 for the third time with the chief complaint of a "lump on the back" of three weeks
duration.
History. In September, 1953 a diagnosis of chronic lymphocytie leukemia was made be-
cause of generalyzed lymph node enlargement, hepatosplenomegaly and peripheral blood
and bone marrow examinations. A diagnosis of Kaposi's varicelliform eruption was also
made. After discharge, he was given X-ray therapy and developed a drop in hemoglobin
and in the white blood cell count. Three weeks prior to admission, an abscess developed in
the right femoral region from which a penicillin-resistant staphylococcus was cultured.
He was admitted for the second time in December, 1953. The previously made diagnoses
were again made.
Physical examination. The patient was a chronically ill white man with a blood pressure
of 130/80 mm. mercury, a pulse rate of 90, respiration of 16 per minute and a temperature
of 38.8° C. There was a raised, crusted, red lesion at the vermillion border of the lower lip
and an ulcer on the mid-tongue. The heart was not enlarged. There was a grade II low
pitched systolic murmur at the apex and also over the preeordium. The liver was down two
finger breadths and not tender. The spleen was not palpable. There were several crusted,
ulcerated lesions over the tibial areas bilaterally. There was a fluctuant, non-tender mass,
five by five cm. in the right eostal vertebral angle which was not red or warm. The muscles
of the right arm were weak.
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Laboratory examination. A blood examination revealed a red cell count of 2,850,000,
white blood cells, 3,300, hemoglobin, 11.0 gm., platelets, 915,000, reticulocytes, 2.6 per cent.
The differential count showed 78 per cent segmented forms, 1 per cent eosinophils and 21
per cent lymphocytes. Stool examination and cardiolipin were negative. Twenty cc. of
pinkish, thick pus were aspirated from the right flank mass from which Cryptococcus neo-
formans was grown on Sabouiaud's agar. A flat film of the abdomen showed destruction of
the distal one-third of the right twelfth rib. A chest film showed minimal scarring of the
right upper lobe of the lung. Blood and urine cultures were negative. Smears of the lip lesion
developed in culture a non-hemolytic staphylococcus.
Course in hospital. On February 15, 1955 the patient was started on actidione, 20 mgm.
intravenously in 1,000 cc. glucose in water. The dose was doubled the next day and then
gradually increased. The course of the temperature was not affected. Drainage of the flank
mass contined. Sulfadiazine, sulfamerazine and gantrisin were started. The patient began
to complain of severe headache. On February 23, 1955 the patient became confused and his
confusion increased over the next three days. A lumbar puncture was performed and a
India ink preparation of the flnid showed Cryptococcus neoformans. Cultures of the spinal
fluid developed C. neoformans.
The patient developed acute decubitus on the left hip. His confusion persisted and pro-
pressed. He was given two units of whole blood without reaction. The sulfonamide blood
level was 15.9 mgm. per cent. On March 13, 1955 the patient vomited and aspirated the
vomitus. The blood pressure suddenly began to fall and he died on March 15, 1955.
An autopsy was performed. The diagnosis of leukemia was confirmed. Cryptococcic
meningitis was also established.
Case 3. S.F.D., a 64 year old white man, an engineer, entered Barnes Hospital on April
28, 1955 for the eighth time with a chief complaint of "fever" of unknown origin.
History. The patient had had seven previous admissions to the hospital and it was es-
tablished by biopsy and bone marrow examinations that he had chronic lymphocytic leu-
kemia and also hemolytic anemia. He had received over 150 blood transfusions. A splenec-
tomy was done about a year previously but this did not reduce the hemolytic process. On
his last admission, March 14, 1955 his complaint was one of weakness. During his hospital
stay (discharged April 6, 1955) he received 24 units of blood and his hemoglobin rose to 11.0
gm. He developed jaundice, anorexia, malaise and his liver function tests revealed results
compatible with infectious hepatitis, presumed to be homologous serum jaundice. After
his discharge his fever continued and he was treated with achromycin, cortisone and acetyl
salicylic acid. He still compained of weakness, muscle aches and a dry throat.
Physical examination. The patient was a chronically ill appearing, pallid white man in
no distress. His temperature was 39.3° C., pulse, 88; respiration, 22; and a blood pressure
of 110/80. The throat was dry. There was a small patch of bronchial breathing in the left
lower postcrolateral region of the chest. No rales could be heard. A grade II apical systolic
murmur was heard. The abdomen was tender and soft. The liver extended three finger
breadths below the vertebral margin. The left hand was edematous and showed some pete-
chiae. There were no meningeal signs.
Laboratory examination. On admission an examination of the blood revealed a hemo-
globin determination of 8.6 gm. (55 per cent), 17,300 white blood cells, 46 segmented iorms
and 54 lymphocytes. The blood film showed a moderate hypochromia, slight polychromasia,
rare nucleated red cells and a decreased number of platelets. Urinalysis and stool examina-
tions revealed no abnormalities. Cultures of the blood were negative for bacteria and fungi.
Urine cultures showed many white staphylococci. Smear and culture from the throat showed
white staphylocci and many alpha streptococci. Chemical studies showed the following:
nonprotein nitrogen, 31 mgm. per cent; sodium bilirubinate, 0.8 and bilirubin-globulin, 1.4
mgm. per cent; cephalin-cholesterol flocculation, plus 4; thymol turbidity, 16.4 units;
cholesterol, 97 mgm. per cent; alkaline phosphotase, 5.8 Bodansky units; serum protein,
5.4 gm.; and albumin/globulin ratio, 3.1/2.4.
Iloentgenologic examination revealed the following: cardiac enlargement, generalized
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with left ventricular enlargement; pulmonary vascular congestion; pleural effusion on the
right side and a pneumonitis of the right and left lower lobes of the lungs; hypertrophie
arthritis of the dorsal spine; and healed or new fractures of the right ribs.
Course and treatment. The patient was given erythromycin and streptomyein on adinis-
sion. His fever persisted. He was then started on digitalis leaf. A blood count made on May
4, 1955 revealed 2,590,000 red blood cells, 8,110 white blood cells, hemoglobin, 9.5 gm., 1.2
per cent reticulocytes and 975,000 platelets. A physical examination on May 6, 1955 showed
the skin to be warm, dry and ieterie. There was a diffuse puffiness of the subcutaneous
tissue. The lymph nodes of the submaxillary and axillary regions were slightly enlarged.
The liver was down nine cm. from the right eostal margin and tender just to the right of
the epigastrium. On May 12, 1955 the patient expired.
An autopsy was performed on the same day. The diagnosis of chronic lymphoeytie leu-
kemia was established with leukemic infiltration of the liver, kidneys, lymph nodes and
bone marrow. In addition to other findings, there was found disseminated cryptoeoceosis
with involvement of the lungs, liver, kidneys and skin.
Cry ptococcus neoformans was cultured from the lung post-mortem.
Case 4. H.B., a 35 year old white woman, was first seen in April, 1954 complaining of a
"breaking out of the skin" of about two months duration.
History. The patient's general health had been good, she had been gainfully employed
and aside from not feeling as energetic as formerly had had no complaints. She had been in
the South Pacific and in Japan as a Red Cross worker and returned in 1949. There was no
history of injury or of drug ingestion such as iodides or bromides.
Physical examination. The patient had a dry skin with itching. Several small, somewhat
fiat, irregular plaques were noted on the right breast, left arm and hand. The general physi-
cal examination revealed no other abnormalities.
Laboratory examination. Urinalysis was normal and the Kahn test for syphilis was nega-
tive. Examination of the blood showed a hematoerit of 50 per cent and 4,650 white blood
cells. The differential count showed 0 basophils, 5 eosinophils, 0 myelocytes, 6 band forms,
72 polymorphonuelear neutrophils, 14 lymphocytes and 3 monoeytes. Roentgenograms of
the chest were normal. A biopsy of one of the lesions on May 7, 1954 was interpreted ns a
nonspecific dermatitis with an abundance of plasma cells. Cultures from a scaly plaque
grew no fungi.
Course and treatment. The plaques disappeared following four exposures to superficial
X-rays in a dosage of 75 roentgens once weekly. On September 28, 1954 the patient was
examined and was found to have developed lesions on the arms, thighs and back which were
aeneform, crusted, irregular, some being deep and erythematous and capped with plugs
that on removal revealed central cores (Fig. 1: C, 1) and F). The latter developed super-
ficial ulcerations. Some of these lesions were cultured on Sabouraud's agar and Cryptococcus
neoformans was isolated.
When the diagnosis of eryptoeoeeosis was established the patient was treated with sulf a-
diazine, 1 gm. four times daily, 40 mgm. aetidione, intramuscularly, daily and 30 drops
saturated solution potassium iodide, three times daily. On November 15, 1954 superficial
X-ray therapy, 75 roentgens, was begun and given weekly for seven weeks to each of four
lesions: a granulomatous, raised, crusted lesion on the back of the neck (Fig. 1: B); a graau-
lomatous lesion with satellites on the right shoulder (Fig. 1: C); a deep, nodular, erytherna-
tous lesion on the left anterior thigh (Fig. 1: D); and a punched out, crusted lesion on the
posterior left thigh (Fig. 1: F).
On December 27, an acueform lesion developed on the chin (Fig. 1: A). This area re-
ceived five superficial X-ray treatments, 75 roentgens each at weekly intervals. Aetidione
was discontinued on January 10, 1955. The lesions began to disappear. Between February 1
and March 8, 1955 therapy was irregular and the patient treated herself sporadically at
home. There appeared to bean activity in the lesions. A biopsy and culture of a scaly plaque
in March were both negative.
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FIG. 1. Cutaneous lesions of Case 4. A, acneform pustule of chin. B, crusted, ulcerated
lesion of back of neck. C, erythematous and scaly nodules of back. 1), irregular, erythema-
tous plaque of thigh. E, erythematous papules and nodules of shoulder. F, crusted, erythem-
atous nodule of thigh.
On April 21, 1955 two new abscesses, one superficial (acneform), the other a subcutaneous
nodule, developed on the left thigh and arm. The sulfadialine blood level was determined
to be 3.8 mgm. per cent. On May 16, 1955 a small erythcmatous papule developed on the
chin. A culture froln this lesion was positive for C.neoformans. On May 31, 1955 a lesion
developed on the left! tipper tlngh, the site of a previous biopsy. A crust formed on the
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surface. On June 10, 1955 nystatin was begun, 500,000 units daily for five days. The suif a-
diazine blood level on this day was 8.9 mgm. per cent. On July 1, 1955 the blood level wns
9.0 mgm. per cent. She was relatively free from lesions and that on her chin was undergoing
involution. There was no evidence of a systemic involvement. On July 11, 1955 the patient
was hospitalized because of continuous, severe headache, stiff neck and sore throat. Re-
peated spinal fluid examinations and cultures showed C. neoforrnans. In spite of several
bouts of artifically induced fever, methyl testosterone and other forms of therapy her
course progressed downhill rapidly and she died on August 30, 1955. The autopsy revealed
generalized systemic cryptococcosis including the eerebrospinal system.
MYCOLOGY
The organism Causing cryptococcosis is actually a single species, Cryptococcus
neoformans. It is the same in all parts of the world. There may be slight varia-
tions in color or colony markings but these differences are not sufficiently great
to require species rank. There has been a great deal of confusion regarding the
taxonomy of this organism with the result that it has been assigned to at least
eight different genera, approximately 20 different species and various combina-
tions of genera and species. This makes a rather imposing list of synonyms. 'Phe
generally accepted term is C. neoformans. In Europe, some of the mycologists
prefer the name Debaryomyces neoformans based on the misinterpretation that the
cell expelled from the synthetically produced capsule in culture medium is an
ascospore. C. neoformans does not produce ascospores. On the other hand, species
of Debaryomyces have been isolated from cases of so-called Busse-Buschke type
blastomycosis.
C. neoformans in culture medium produces a yeastlike growth which is at first
white and somewhat granular and then becomes moist, mucoid or shiny, cream
to light buff in color and smooth. Microscopically, a preparation of the early
culture shows simple or budding organisms, measuring usually 2 to 6 microns but
may vary up to 10 microns or more in diameter. Occasionally cells with short
germinal tubes may also be noted. On continued growth, the germinating cells
are usually not found and the organism takes on a capsule. The thickness of the
capsule increases with age and may be varied according to the amount of carbo-
hydrate in the medium. The organisms isolated from three of the four cases
reported here were identical.
In infected tissue, spinal fluid, sputum or other exudate, the organism is
generally described as being a simple or single budding, ovoid to spherical, thick-
walled, yeastlike organism measuring 5 to 20 microns in diameter and surrounded
by a thick, refractile, gelatinous capsule. It usually stains poorly with hematoxy-
lin and eosin and the capsule frequently is indicated only by a clear or non-
stained halo surrounding the fungus cell. Occasionally, capsules are not demon-
strated. Germinal tubes are reported as absent in tissue or exudate. These
structures were found in skin sections from Case 3 (Fig. 4: C) and represents the
second time this has been observed in human tissue. It was first noted in sections
of liver from a patient with generalized cryptococcosis. Multiple budding is also
unusual in human tissue. This was noted in Case 3 (Fig. 4: D). Emmons (3)
observed this phenomenon in brain tissue of mice inoculated with strains of C.
neoformans isolated from the soil.
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ANIMAL INOCULATiONS
The pathogenicity of the strain of C. neoformans isolated from Case 4 was
determined by injecting two mice intraperitoneally with 0.5 cc. of a saline suspen-
sion of fungus cells made by adding 10 cc. saline to a seven day old subculture
on a Sabouraud's agar slant. One animal also received 0.1 cc. of the suspension in
the region of the testes to determine whether a dermatropic response such as
was shown by da Silva (5) in guinea pigs could be elicited in mice.
Both animals died 11 days later of generalized cryptococcosis. The brain and
heart were not involved. One animal developed a nodule in the liver, approxi-
mately 1.5 mm. in diameter, which microscopically showed numerous organisms
both in the nodule and in the many small capillaries of the adjacent liver tissue.
This was evidence of hematogenous dissemination (Fig. 6: A). The extremely
hyperemic lungs showed nodules surrounded by compressed interalveolar parti-
tions where the yeastlike cells have involved the alveoli and have caused them to
bulge out (Fig. 6: B). The organism showed distinct capsules (Fig. 6: C). The
testes were not involved. The epididymis in the one animal, however, was packed
with fungus cells. The organism appeared highly invasive with a predilection for
the lungs and the liver although organisms were found in limited numbers in
other organs.
PATFIOLOGY
The histopathologic picture of cryptococcosis of the skin, like that of other
mycoses of the skin, is dependent on the type of lesion produced, the age or time
of evolution of the lesion and whether the infectious process is primary in the skin
or the result of spread from a primary systemic focus. Two types of reaction are
generally recognized. The first is a chronic inflammatory or granulomatous
process with numerous organisms and giant cells within which the yeastlike
organisms may be found in abundance. Areas of necrosis are frequently observed
in the cutis. A caseating process may he seen occasionally. The second type con-
sists of very little tissue reaction. The organisms are numerous and may be seen
in cystic-like masses. Giant cells are usually absent. Subcutaneous tumor-like
lesions appear grossly like myxomas and histologically the granulomatous proc-
es has been described as myxomatous. In some instances the microscopic pic-
ture has been reported as having the appearance of Hodgkin's disease. This has
been particularly emphasized in enlarged lymph nodes. Coexisting cryptococ-
cosis and Hodgkin's disease has been reported.
The four cases reported here have appeared to vary somewhat from each other.
The histologic sections are consequently presented briefly to point out some of
these variations.
Case 1. Grossly, there was noted a group of superficial, fungating, ulcerated lesions.
The section of skin shows an area of ulceration with extension into a nodular lesion. The
epidermal portion of the lesion corresponds to the second type of reaction generally de-
scribed with few giant cells and seemingly clear spaces within which are few to many or-
ganisms. The nodular portion of the lesion is noted in the upper part of the cutis and demon-
strates the granulomatous process characteristic of the first type of reaction. The rate
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FIG. 2. Sections from Case 1. A, ulcerated area showing numerous eryptococci, lightly
stained, surrounded by clear zones; hematoxylin and eosin stain; X 1670. B, section through
intact skin showing cryptococci in area of hyperplastic epidermis; periodic acidSchiff
stain; X 1670.
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mucosum is acanthotic resembling the pseudoepitheliomatous hyperplasia seen in North
American blastomycosis. Within the epidermal extensions are seen abscess-like formations
containing many fungus cells (Fig. 2: A). The reaction appears to be limited to the epidermis
and cutis and does not extent into the subcutaneous fat.
Ca.se 2. This patient had a subcutaneous, tumor-like or deep abscess mass with a surgi-
cally induced sinus tract.
The section is that of skin and of a portion of a sinus tract extending to the surface of the
skin (Fig. 3: A). The epidermis appears normal and unaltered. The cutis, however, shows
a progressive intensification of inflammation from the mild upper one-third down to the
sinus tract. In the lower one-third there is a distinct increase in the cellular infiltrate and
in the number of dilated capillaries giving a characteristic picture of hemorrhagic inflam-
mation. The sinus tract merges into this area of inflammation and shows definite necrosis
and a fibrino-purulcnt exudate. C. neoformans is seen within this exudate and occasionally
scattered throughout the lower one-third of the cutis (Fig. 3: B).
Case 3. The lesion consisted of subcutaneous, crythematous nodules.
The section is that of skin including subcutaneous fat (Fig. 4: A). The epidermis is fairly
thin, somewhat flattened and otherwise normal in appearance. The corium is thin and shows
stromal degeneration evidently a result of an intense underlying inflammatory process.
The chief reaction is in the subcutaneous region where an intense inflammatory response
is made evident by the increased number of capillaries lying between the fat cells and also
as indicated by the intense vasculitis. The yeastlikc organisms of C. neoformans have in-
vaded the collagen fibers resulting in inflammation, swelling and necrosis (Fig. 4: B). The
infiltrate is characteristically composed of lymphocytes, plasma cells, numerous nuclear
fragments and many histiocytes, some engulfing organisms, othes phagocytizing pigment
granules. Giant cells arc not seen. In some areas, however, there arc present cells containing
two to three nuclei and also several organisms. The section shows an unusually large number
of cells of C. neoforman.s. These are seen entirely in necrotic tissue lying between the fat
bundles of the subcutis.
Case 4. Several types of ]csions were noted in this patient as follows: a flat, irregular
plaque which was somewhat indurated; an acncform lesion; a deep erythematous nodule
which became soft, fluctuant in the center then broke down, exnded a bloody, somewhat
gelatinous substance and then ulcerated.
Microscopic examination of a plaque reveals sections of skin with slight hyperkeratosis,
focal parakeratosis and irregular acanthosis. There is a scattered perivascular infiltrate
in the dermis made up chiefly of lymphocytes. Organisms are not seen in this tissue.
A nodule on section shows an edematous and irregularly acanthotic epidermis with areas
of liquefaction (Fig. 5: A). In the cutis and subcutis, with extensions into the subcutaneous
fat are irregular areas of liquefaction necrosis within which is a bloody, gelatinous substance
filled with cryptococci. Occasional sinus tracts with numerous histiocytes extend from
these areas. In the surrounding zone are many capillaries, broken tissue fibers and many
cells of C. neoformans both free and within histiocytcs (Fig. 5: C). In the outlying zones
are small areas of focal necrosis, areas of early fibrosis, many capillaries and numerous
giant cells containing thickly encapsulated fungus cells (Fig. 5: B and D). Beyond this
band-like formation of giant cells are bands of fibrous tissue which appear to encase the
whole area of reaction. There are a few discrete microabsccsses made up of plasma cells,
cosinophils and lymphocytes. Eosinophils appear to be greater in number than normal.
The nodule represents an acute to chronic inflammatory response of the tissue to C. neo-
formans with areas of liquefaction necrosis. This may be considered an infectious gran-
uloma.
REVIEW OF CASES
It is felt that the list of cases of cryptococcosis with cutaneous involvement as
presented is by no mcans complete. A number of patients described as having
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FIG. 3. Sections from Case 2. A, section through skin and sinus tract demonstrating
intense inflammatory reaction in cutis; hematoxylin and eosin stain; X 25. B, necrotic tis-
sue in sinus tract with Cryptococcus neoformans; periodic acid-Schiff stain; >< 750.
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FIG. 4. Sections from Case 3. A, section of skin showing reaction in area of subcutaneous
fat; hematoxylin and cosin stain; )< 35. B, collagen invaded by Cryptococcus neoformans
in area of subcutaneous fat; hematoxylin and eosin stain; X 260. C, rare germinating forms
of C. neoformans; periodic acid-Schiff stain; X 750. D, germinating and multiple budding
forms of C. neoformans; periodic acid-Schiff stain; X 750.
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FIG. 5. Sections from Case 4. A, section of skin showing granulomatous response and
sloughed out area; periodic acid-Schiff stain; X 35. B, giant cell showing barely visible
cells of Cryptococcus neoformans; hematoxylin and eosin stain; x 600. C, C. neoformans
in macrophages; periodic acid-Schiff stain; X 1800. 1), C. neoformans in giant cell; periodic
acid-Schiff stain; >( 1800.
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FIG. 6. Tissue sections from mice experimentally inoculated with Cryptococcus neo-
formans isolated from Case 4. A, section through nodule in liver showing numerous cryp-
tococci in areas of inflammation and necrosis and in small capillaries; periodic ncid-Schiff
stain; X 180. B, nodule with numerous cryptococci in lung; hematoxylin and eosin stain
X 200. C, thickly encapsulated cells of C. neoformans in grnnulomatous process in lung;
the capsule of one cell has taken the stain; hematoxylin and eosin stain; X 1630.
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CRYPTOCOCCOSIS WITH CUTANEOUS MANIFESTATIONS 175
blastomycosis profunda or blastomycosis purulenta profunda of the Busse-
Buschke type such as that of Melczer (33) may in reality be cases of cutaneous
cryptococcosis. Some of these have not been reported while others may have
appeared in periodicals not readily accessible. Castellani (34) reported two strains
of cryptococcus, C. hondurianus, isolated from two cases of blastomycosis in-
volving the skin and pulmonary system. There is no accompanying clinical report.
There is in addition a long list of publications reported by Redaelli and Ciferii
(35) concerned with the finding of yeastlike organisms in tumors and tumor
like formations. No attempt has been made at the present time to analyze all of
these reports. In a few instances the fungi have not proven to be cryptococci.
Others, however, have been called cryptococci and bear further investigation as
to their true identity.
A study of the reports of cases described as blastomycosis of the skin, Busse-
Buschke type, particularly in the European literature has revealed that the
etiologic agents in most instances were yeastlike organisms other than C. neofor-
mans. The list includes species of Debaryomyces such as that of Hudelo, Rubens-
Duval and Laederich (36), Candida and Saccharomyces such as that of Hagiwara
(37). In one instance, case of Fabry and Hirsch (38), the lesions both clinically
and histologically appear to be cystic acne. These organisms usually produce
lesions which are chiefly cutaneous and readily amenable to treatment. This
would account for the relatively large numbers of cures ascribed to European
blastomycosis.
Geographic distribution. Cryptococcosis is world-wide in its distribution. Of
the 36 cases with cutaneous lesions, 19 were described in the United States, three
proven cases from Germany, three from Brazil, two each from Argentina, Eng-
land and Sweden and one each from France, Austria, Australia, Russia and
India.
Epidemiology. The diversity in occupations of the patients gives no evidence
that the disease is occupational. There appears to be no evidence of transmission
of the disease from human to human or animal to human. Epidemics of crypto-
coccosis have been reported among cattle by Simon, Nicols and Morse (39) and
Pounden, Amberson and Jaeger (40). The organism isolated from the severe
mastitis of the latter was studied and the identity confirmed by Emmons (41).
Cryptococcus neoformans was first isolated from fruit juices by Sanfelice (42)
and then from milk, without evidence of infection in the cows, by Klein (43) and
years later by Carter and Young (44). The saprophytic existence of the organism
as shown by Emmons who isolated C. neoformans from soil (3) may explain the
world-wide distribution of the disease and its sporadic nature in humans. The
drinking of contaminated milk may also serve as a source of the infection.
Color or race. The white race has been predominantly affected with 33 as com-
pared to three Negroes.
Sex. Cryptococcosis in general affects males more than females in a ratio of a
little less than two to one. Skin lesions are found in a ratio of approximately three
males to one female.
Age. The disease has been reported in the newborn and in adults over 70 years
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of age. Most of the cases have been patients between the ages of 40 and 60 years.
Cutaneous cryptococcosis has not been reported in children up to 10 years of age.
The cases are fairly evenly distributed over the ages of 12 to 50 years with a slight
increase beyond the age of 50 years.
Duration of lesions. It is extremely difficult to determine correctly the duration
of skin lesions since the early form of many was either a papule or a small pustule
which the patient disregarded. An attempt to list the duration of the lesions until
seen and/or treated by a physician has resulted in various time elements from
two days (Case 35) to periods of approximately two years. The average com-
puted time was determined as approximately three months.
Types of lesions. Cutaneous lesions of this disease are many and varied. The
list includes papules, pustules with or without crusts, nodules which may be
erythematous, superficial or subcutaneous, superficial plaques, acneform lesions,
granulomas, superficial and deep ulcers, verrucous or papillomatous forms,
vegetative types, gummatous lesions, echthymatous and ecchymotic lesions,
subcutaneous abscesses or tumor-like swellings with and without sinus forma-
tion.
Subcutaneous swellings, deep abscesses or tumor-like formations are by far the
predominant lesions with sinus formation being present in five patients. This is
undoubtedly a spread from a systemic infection. Ulcers were next in frequency,
followed by granulomas and erythematous nodules. Acneform lesions were de-
scribed in five cases. Plaques occurred in four patients. All other lesions were few
in number.
Distribution of lesions. It is of interest that the majority of lesions occurred on
the face, scalp and neck. In five cases the lesions were associated with an under-
lying infected rib. The lumbar region was involved in three cases as was the crural
region. The rest of the anatomy was involved but on one or two occasions.
Systemic and/or local disease. In 25 cases there was definite systemic involve-
ment probably indicating that the cutaneous lesions may have been secondary.
In two cases (Cases 32 and 36) cutaneous lesions were primary or at least preceded
systemic symptomatology for a number of months. In the remaining nine cases
the lesions were localized to the skin. In four of these, localization was sonic-
what questionable although not proven otherwise.
Cultures. Cultures of C. neoformans were obtained in 30 cases. In six cases
cultures either were negative or the diagnosis was made from fixed material.
Organisms in tissue or smears. The organsims were found in tissue or in smears
in 33 cases. In three, C. neoformans was not reported in tissue although all yielded
positive cultures.
Associated disease. The coexistence of other pathologic processes has been
proven in several cases. In 20 cases associated disease was not recognized.
Tuberculosis was proven in two eases, histoplasmosis in one and syphilis in one.
Sarcoidosis was suggested in one ease and the lesions of another were considered
to be sarcoma-like. One patients had chronic lymphocytic leukemia with a
leukemic hepatosplenomegaly. Another patient had chronic lymphocytic leu-
kemia and a severe hemolytic anemia. Hodgkin's disease was proven in one out
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of four cases. Lymphosarcoma was suggested but net proven in one case. One
patient had an unexplained exfoliative dermatitis. A post-mortem examination
was not done. One patient had chronic myelogenous leukemia.
Treatment and outcome. In the 25 patients with systemic involvement, therapy
was of no avail since all but one patient had a fatal outcome with one still alive
at the time the report was made. Of the remaining 11 cases four were considered
cured, four were questionably cured, two were still alive when reported and the
outcome of one was not stated. Ten of the latter 11 cases were described as hav-
ing local cutaneous involvement. Three of the cured cases had their lesions
excised. The remaining eight cases were being treated with a combination of one
or more of the following: potassium iodide by mouth or sodium iodide intra-
venously, X-ray therapy, Yatren, 386 B Bayer, sulfapyridine, sulfonilamide,
sulfathiazol, sulfadiazine, promin and actidione. Fever therapy was not benefi-
cial in one case. Antibiotics have not proven of value in cryptococcosis. Steroids
are of little value in this disease and should be avoided since several publications
have shown that they stimulate rather than suppress cryptococcosis.
The interpretation of the value of these agents in cryptococcosis is difficult
to make since essentially the same agents have been used ineffectively in those
cases with a fatal outcome as were used in those cases where they were considered
to be beneficial. The possibility that the cured cutaneous lesions were limited to
the skin and thus readily amenable to therapy must be considered. Unfortunately,
the ability of C. neoformans to invade tissue insidiously and to become dissemi-
nated hematogenously makes systemic spread almost inevitable.
DISCUSSION
Several points of interest have arisen as a result of this presentation. In the
first place, it is clearly evident that the term European blastomycosis as referred
to cryptococcosis should be dropped. The disease although first described from
Europe by Busse is universal in its occurrence. The number of cases of this disease
with cutaneous involvement in the United States far exceed those reported from
Europe. Cases described as Busse-Buschke disease from Europe have been caused
by organisms other than Cryptococcus neoformans.
From the clinical standpoint, lesions of the skin present numerous varied pic-
tures and accordingly mimic other disease entities. Diagnosis based purely on
clinical observation, therefore, is extremely difficult and in fact practically
impossible.
Histologically, the disease may be diagnosed with relative ease provided
organisms are readily demonstrable. On the other hand, the histopathologic
picture varies somewhat depending on the types of lesions examined and also
on the time of evolution of the lesion.
The question of the portal of entry has been discussed at length by many.
It is thought that the lungs are the primary focus of infection from which the
organisms spread hematogenously to involve the cerebrospinal system and the
skin. There is some evidence to support this proposal in that C. neoformans has
been isolated from the soil from which it may be presumed that the cells may be
178 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
inhaled. On the other hand, the organisms have also been isolated from milk
making the gastrointestinal tract a possible primary focus. Involvement of the
gastrointestinal tract, however, does not occur often enough to make ingestion
of prime importance. The skin as a portal of entry has also been suggested.
The number of cases of cryptococcosis with skin manifestations represents
approximately 15 per cent of the total number of reported cases of cryptococcosis,
perhaps even less of the overall number reported and unreported. Of the cases
listed in this review, 11 were considered to have localized skin lesions but of these
several may have had systemic involvement. Of the total number of 36 cases
perhaps 10, including those with systemic lesions, had primary cutaneous lesions.
In several of these the history was unreliable. This experience certainly would
not indicate that the skin is the most likely portal of entry although that pos-
sibility cannot be completely excluded. The fact that most of the lesions occur in
the subcutaneous areas might indicate that cutaneous lesions are more often
secondary than primary. This further suggests the possibility that systemic
lesions may be present for a long time without evoking any particular symptoma-
tology. In other words, the systemic lesion may be in a quiescent, dormant or
perhaps arrested form. Subsequent disturbance of the skin, such as trauma,
might be responsible for the initiation of a cutaneous lesion through hema-
togenous dissemination.
The coexistence of lymphoma or lymphoblastoma with cryptococcosis has
been known for some time. More recently the number of such cases has increased
or perhaps has been more often recognized as the number of cases of crypto-
coccosis likewise appears to have increased. Cawley, Grekin and Curtis list
several references describing this occurrence. Many other such reports have since
been made. In Barnes Hospital, Dr. Edward Reinhardt of the Department of
Medicine has seen 13 cases of deep mycoses in a 10 months period. Of these, 11
cases had an associated lymphoblastoma as follows: two cases of histoplasmosis,
one with chronic inyelogenous leukemia, the other with Hodgkin's disease; three
cases of moniliasis or candidiasis, two with leucosarcoma and one with aplastic
anemia; six cases of cryptococcosis, three with chronic lymphocytic leukemia,
two had cutaneous lesions and are reported here, one had lymphosarcoma and
also tuberculosis, one had Hodgkin's disease and one had idiopathic thrombo-
cytopenic purpura, acquired hemolytic anemia and acute myelogenous leukemia.
Wile (17) reported tissue changes caused by C. neoformans which were coin-
patible with or at least suggestive of Hodgkin's disease. Fitchett and Weidman
(45) produced a histological picture similar to that of Hodgkin's disease by in-
jecting C. neoformans into the meninges of a cat. There are, however, a number
of cases of lymphomatous disease which have been diagnosed prior to the devel-
opment or perhaps recognition of cryptococcosis in the patient. This brings up
the question as to whether there is a relationship between the two diseases. It is
possible that the debilitating effect of the lymphoma on the tissue is sufficiently
great to lower the tissue resistance and consequently pave the way for infection
with C. neoformans or to allow a dormant lesion to become reactivated. The
present day usage of steroids such as cortisone and the numerous antibiotics
may likewise play an important role in the dissemination if not also the initiation
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of cryptococcosis. This was presumed to be the case in patients reported by Lauze
(46) and by members of the Massachusetts General Hospital Staff (47). In
addition, Mankowski and Littleton (48) and Konigsbauer (49) have presented
experimental evidence in animals that cortisone and ACTH hastened the spread
and intensity of cryptococcosis and shortened the survival time of the animals.
Finally, we still have no specific agent for treating cryptococcosis. Potassium
iodide and X-ray therapy have proven of value in some cases and not in others.
The sulfonamides, particularly sulfadiazine, have undoubtedly been beneficial
in clearing cutaneous lesions but apparently they do not inhibit systemic spread.
Antibiotics generally have been disappointing. Isolated instances of questionable
cures have been reported with various chemotherapeutic agents but these have
not been adequately proven in a sufficient number of cases. The possible efficacy
of fever therapy has been suggested. This form of therapy, however, is considered
to be hazardous in patients with brain lesions. Since most cases of cryptococcosis
eventually show meningitis, its usage in the disease may be limited to early cases
with presumably no evidence of cerebrospinal system involvement. In view of the
fatal outcome of patients with this disease, the use of fever therapy may be
attempted as a heroic measure. Fever was induced in Case 36 using typhoid-
paratyphoid vaccine, 1 to 1.5 cc., intravenously, every two days for three weeks.
The patient did not survive perhaps because the temperature was not high
enough (104° F.) or maintained long enough. Specific therapy is still needed in
cryptococcosis.
SUMMARY
Four cases of cryptococcosis with skin lesions are presented. Three are males
and one a female. One patient had an ulcerated patch over the right pectoral re-
gion; one had a subcutaneous abscess with a surgically induced sinus; one de-
veloped a group of erythematous, subcutaneous nodules two days prior to
death; and the last case had varied lesions which were acneform, nodular and
ulcerated and were distributed chiefly on the head, neck, face, breast, back and
thighs.
The histopathologic picture varied according to the type of lesion examined.
Cells of Cryptococcus neoformans with germinal tubes were observed in the
tissue of one case. This represents the second observation of this phenomenon.
Mice experimentally inoculated with the strain of C. neoformans isolated from
the fourth case presented developed systemic lesions and died on the eleventh
day after inoculation. The organism appears to spread hematogenously with a
predilection for the lungs.
Thirty-two other cases of cryptcoccosis with cutaneous manifestations were
obtained from the literature. These are presented in Table I and are tabulated
according to authors, year reported, country from which reported, race, sex, age
of patient, duration of lesions, descriptions and distribution of the lesions,
whether the cutaneous lesions were primary or secondary, localized or systemic
or both, whether the organisms were cultured and seen in smears or in tissue,
associated disease if any, treatment and outcome.
Other yeastlike organisms such as Debaryomyces, Candida and Saccharomyces
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were found to be responsible for most of the European cases of the Busse-Buschke
type. It is suggested, therefore, that the term European blastomycosis be elim-
inated.
The coexistence of lymphomatous disease and cryptocoecosis is discussed and
i is felt that the use of steroids such as cortisone and the antibiotics are hazard-
cus rather than helpful. Specific therapy is still needed for this disease.
ADDENDA
A fifth case, a private patient of Dr. Louis Keller, St. Louis, has recently been diagnosed
as cryptococcosis with cutaneous involvement on the basis of a single skin lesion which
clinically suggested a basal cell epithelioma. This brings the total of such cases to 37 and
is presented briefly.
E.H., a 32 year old white married woman was first seen in September, 1956, just prior to
the termination of her second pregnancy, complaining of an erythematous, papular lesion
of about two weeks duration, on the lower, lateral right cheek, about 0.5 cm. in diameter
with a small central erosion and considered to be aeneform. This lesion did not respond to
topical antibiotic therapy, gradually became larger and was associated with minimal drain-
age and intermittent pruritus. In the latter part of October, 1956, following termination
of her pregnancy, the lesion was described as circinate, granulomatous, raised, yellowish-
red in color with an erythematous border and 1 cm. in diamter. At this time the patient
showed medial deviation of the left eye and limitation of movement of the left leg. The
lesion was excised widely. On microscopic examination the tissue showed a granulomatous
response with many spherical, budding, yeastlike, mostly non-encapsulated cells, both with
hematoxylin and eosin stain and with the periodic acid-Schiff staining technic. The organ-
isms were seen both freely dispersed in the tissue and within giant cells. These were identi-
fied as Cryptococcus neoformans.
On November 2, 1956 the patient was admitted to St. Mary's Hospital, St. Louis for a
complete investigation. Her chief complaints were headaches for one month, pain in the
left leg for three weeks and diplopia and blurring of vision in the left eye for three days.
The ophthalmologist found sixth cranial nerve weakness.
Roentgenograms of the chest and pelvis were negative. Examination of the blood re-
vealed no abnormalities. Cutaneous tests with blastomycin, coccidioidin, histoplasmin and
first strength PPD were negative. Urinalysis was non-revealing. The spinal fluid showed
53 monocytes, sugar 45, protein 84, chloride 145. Smears and cultures of the spinal fluid
were positive for Cryptococcus neforman,s. Stool and sputum cultures did not yield C.
neoformans.
The infant has not shown any clinical manifestations of cryptococcosis.
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